W
hile Americans are healthier today than ever before, coronary heart disease (CHD) continues to be the leading factor in mortality and morbidity in the United States. Every year 550,000 Americans die from CHD, and 55,000 from strokes (LaRosa, 1986) . Approximately one fourth to one third of employed workers in this country have at least one of three major risk factors (high blood pressure, cigarette smoking, and elevated blood cholesterol) for CHD. An estimated 27 million workers have elevated cholesterol levels (LaRosa, 1986) .
Clinical studies support the fact that an increased level of blood cholesterol is an important risk factor in CHD. Lowering cholesterol can reduce the incidence of CHD. Data from the Multiple Risk Factor Intervention Tiial revealed a positive relationship between cholesterol elevated above 200 mg/dL and the development of CHD (Watson, 1988) .
The Framingham study, which in 1949 began to follow a randomly selected population, has identified the rate of heart disease as well as factors contributing to its development. In this study, one in eight men 40 to 44 years of age at entry into the study developed some form of heart disease within 14 years (Castelli, 1984) . By age 60, one in five men and one in 17 women had some form of coronary heart disease (Castelli, 1984) .
Risk factors identified in the Framingham study were: increase in total to high density lipoprotein cholesterol ratio, hypertension, cigarette smoking, excess weight, elevated blood sugar levels, lack of exercise, stress, and EKG abnormalities associated with CHD. Cholesterol was found to be strongly related to the rate of heart disease.
Lowering cholesterol levels in primary and secondary prevention trials through diet or drugs reduced the rates of CHD. Castelli (1984) reported that a 1% decrease in cholesterol produced a 2% to 3% reduction in the subsequent development of CHD in 5 to 7 years.
As these studies indicate, effective health education and risk reduction programs are needed to decrease the incidence of CHD. The workplace offers the opportunity to reach workers through information, screening, and referral for treatment of risk factors and diseases associated with CHD and cholesterol elevation. As extensions of the workers, families also benefit from these workplace programs (LaRosa, 1986) . The American Heart Association (AHA, 1987) and National Institutes of Health (NIH, 1987) have recommended that total cholesterol levels be less than 200 mg/dL. The National Cholesterol Educational Pro-gram (NCEP) was designed to reduce CHD morbidity and mortality through cholesterol reduction. The program stresses the importance of knowing one's cholesterol level and establishing plans to maintain or reduce the level to acceptable ranges.
While the major goal of the NIH and the NCEP (National Heart, Lung, and Blood Institutes, 1988) is to identify all adults with hypercholesterolemia, no one method has proven most effective and efficient for providing this information. Pamphlets available from NIH/NCEP discuss dietary changes as the primary intervention. Few programs consider ways other than diet to alter serum cholesterol. Many of the current recommendations focus on dietary changes and medications to lower cholesterol levels.
Concern has been expressed recently about the focus on these methods to the exclusion of general healthy lifestyles such as diet, exercise, stress reduction, smoking cessation, and weight control (Moore, 1989) . Additionally, Corday (1989) suggested less focus on the cholesterol level itself and more focus on a diet low in calories and saturated fat, with the addition of physical exercise.
The purpose of this pilot study was to examine the differences between two educational methods used in an occupational setting to reduce serum cholesterol levels, while encouraging healthy lifestyle behaviors. The study attempted to determine if there was a difference in changes of behaviors and physiologic parameters between the two groups of subjects.
Each group of subjects was provided the same content on heart healthy behaviors through printed materials or through group meetings which supplemented the same printed materials.
The specific research hypotheses for the pilot study were:
• Subjects receiving printed materials and group instruction have a greater reduction in serum cholesterol levels after 6 weeks Approximately one fourth to one third of employed workers in this country have at least one of three major risk factors for CHD.
than subjects recervrng only printed materials.
• There is a positive association between the practice of heart healthy behaviors and decreased blood cholesterol levels after 6 weeks.
METHODOLOGY
The setting for this pilot study was a textile manufacturing facility located in a rural area of a southeastern state. The facility, within SO miles of several major cities, was chosen for convenience. The management of the facility funded the research project, supported involvement of its occupational health nurses, and provided time for employees to participate.
Letters were sent to white collar workers who were at least 20 years of age and who spoke and wrote English. The first 40 subjects who returned the consent form were selected for the initial pilot project. All subjects who volunteered possessed technical or advanced education which qualified them for white collar positions. Most of the subjects had a bachelor's or master's degrees.
The design of the study was based on a pretest and posttest of self reported lifestyle behaviors and the physiologic measures of serum cholesterol levels, blood pressure, and weight. The posttests were conducted 6 weeks after the first data were collected. Since initial changes in behavior were being measured and since NIH (1987) indicated that changes in cholesterol levels could be seen as early as 3 weeks following lifestyle modifications, the researchers determined 6 weeks for the follow up to evaluate changes based on educational protocols and lifestyle changes.
PROCEDURE
The 40 subjects were recruited after approval from the facility and its internal review board. A letter of introduction requested that the subjects attend a meeting to discuss a project designed to increase their heart healthy behaviors. All 40 subjects were given the same instructions about the overall goals of the project. They completed a demographic questionnaire and signed the consent form. The subjects were then assigned randomly to one of the two groups.
The researchers instructed the subjects that they would compare the two groups for results at the end of 6 weeks and would further explain the differences in the two groups at that time. The subjects were instructed not to discuss the project with members of the other group until after the 6 weeks had elapsed.
Prior to the instruction, baseline data were obtained on all subjects. These data included: height; weight; blood pressure; serum lipids; electrolytes; a 7 day diet history; and lifestyle behaviors including smoking, exercise, alcohol consumption, and medication. Self reported behaviors were used in considering factors affecting cholesterol levels (Diagnostics, 1987) , as well as risk factor appraisal.
All subjects received a risk factor analysis prior to instruction. The risk factor analysis was based on the selfreported questionnaire (lifestyle behaviors and the 7 day diet analysis) and physiologic measures of height/ weight, blood pressure, and serum lipid panels. Subjects received written information about factors which indicated a potential risk for heart disease (i.e., high total cholesterol levels, low HDL, and overweight).
The 7 day diet histories were analyzed with the software Food Processor (Geltz, 1984) to determine an average daily diet for the 7 days. The results were explained in writing, allowing subjects access to recommended daily food allowances and recommendations for changes. Serum cholesterol levels were measured by one major laboratory which is used by area health services and is approved by the Centers for Disease Control.
The program for both groups began after the baseline assessments were completed. It consisted of six modules:
• Basic nutrition.
• Dietary cholesterol reduction.
• Stress management.
• Exercise.
• Risk factors for cardiovascular disease and methods for reduction.
• Developing a "heart healthy" lifestyle. The subjects were assessed by the same individuals for the second set of data at the end of the 6 week sessions.
FINDINGS
Of the 40 subjects, 35 were male (87.5%) and five were female (12.5%). Group I had 18 males and two females and group II had 17 males and three females. The age range for all subjects was 24 to 58 years, with a mean age of 41.8 years. When the groups were divided into less than 40 years and greater than 40 years, a chi square indicated homogeneity between the two groups based on age.
Additional computations were done to determine similarities of the two groups. When comparing the two groups on serum cholesterol prior to the study; 16 participants (80%) in group I had cholesterol levels exceeding the recommended 200 mg/dL. Group II had 13 subjects (65%) with serum cholesterol levels exceeding the recommended 200 mg/dL. A chi square computation indicated that the results between the two groups were not significantly different.
Since dietary cholesterol intake has been considered a major factor in elevated serum cholesterol, dietary cholesterols were computed for the participants prior to the study. Each
The workplace offers the opportunity to reach workers through information, screening, and referral for treatment of risk factors and diseases associated with CHD and cholesterol elevation.
of the participants recorded their dietary intake for 7 days prior to the physiologic assessment. The average intake for the 7 days was calculated to obtain a relatively normal intake for the individuals. The dietary cholesterol intakes were categorized into four groups (100 to 199 mg; 200 to 299 mg; 300 to 400 mg; and greater than 400 mg). T-test computations indicated the groups were homogeneous prior to the study (z-value = .90, df=38, P> .05).
To answer the first research question of whether the participants who received group instruction and printed materials had greater reduction in cholesterol levels than those participants who received only printed materials, change scores were computed between pre-cholesterol and post-cholesterol levels. The mean change score for group I (n = 20) indicated a 6.55 mg/dL decrease with a standard deviation (SO) of 27.86, while the mean change score for group II (n = 19) was 13.36 mg/dL (SO = 23.91). One participant was unable to return for the second follow up in group II.
A one tailed z-test was used to identify mean differences between the two groups. The calculated 1-value was -.82, which did not exceed the required critical I for significance. Since no significant difference existed between the two educational groups based on cholesterol changes, calculations were done to determine if actual differences existed between all subjects for pre-instruction and post-instruction cholesterol levels.
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A paired z-test was performed on total cholesterol levels. The mean pre-treatment cholesterol level was 225.6 mg/dL (SO = 42.73). The mean posttreatment cholesterol level was 215.7 mg/dL (SO = 41.93). The calculated z-value was 2.38 (df = 38, P = .02, SO = 25.9) indicating a significant difference between pretreatment and posttreatment cholesterol levels.
Several factors have been associated with decreases in serum cholesterol levels. Literature suggests that cholesterol and saturated fat intake will alter serum cholesterol levels. Pre-dietary and post-dietary cholesterollevels were calculated from the 7 day diet histories pre-treatment and post-treatment. The mean dietary cholesterol level (n = 31) prior to instruction was 308.3 mg (SO = 136.2). Following the instructions, the mean cholesterol intake was 250.5 mg (SO = 125.8). Not all subjects completed both sets of the 7 day diet histories.
The calculated z-value to determine if a difference existed between pre-cholesterol and post-cholesterol intakes was 2.27 ( df = 30, P = .03, SO = 141.68), indicating a significant reduction in dietary cholesterol intake. For saturated fat, the mean pre-instruction level was 39.7 mg (SO = 15.3) per day. The postinstruction mean was 29.5 mg (SO = 12.6). The calculated z-value was 3.14, indicating a significant decrease in saturated fat intake from preinstruction to post-instruction.
Weight has been implicated as increasing the risk of CHO and elevated serum cholesterol levels. A paired z-test was performed on preweight and post-weights of subjects (n = 39). The calculated z-value was 2.21 (df = 38, P = .033, SO = 5.4), indicating a significant reduction in weight pre-instruction and postinstruction. However, since the mean weight pre-instruction was 179 pounds (SO = 29) and the mean weight post-instruction was 177 pounds (SO = 27.9), minimal overall weight reduction actually occurred.
Increased HOL levels and de- Triglyceride values were calculated as a component of the lipid panel. Triglyceride levels changed pre-instruction and post-instruction. The pre-mean triglyceride level was 161.7 (SO = 158.99) and the postmean level was 158.9 (SO = 119.3). It is interesting to note that no significant difference occurred in these levels from pre-instruction to postinstruction.
Two subjects decreased their triglyceride levels significantly. One subject decreased his levels from 894 to 630 and a second subject from 599 to 123. All subjects who had excessive elevations of lipid components were counseled and referred as necessary to appropriate health care providers.
Multiple regression statistics were used to consider the second hypothesis of association between behaviors and serum cholesterol reduction. The variables considered as possible correlates with cholesterol reduction were exercise, changes in smoking, weight reduction, decreased caloric intake, decreased dietary cholesterol intake, and decreased saturated fat intake.
The only variables significant at less than P<.05 level of significance were dietary cholesterol and weight reduction. The dietary cholesterol had a correlation of .54. When the weight variable was added, the correlation increased. Alone, the dietary cholesterol accounted for 29% (r = .54, P<.05) of the change in serum cholesterol. When weight was added, 39% of the change in serum cholesterol could be accounted for by both factors.
Changes in exercise, smoking, and saturated fat intake were not significant. The limited alterations in exercise and smoking by the subjects may be one of the reasons these variables were not significant.
DISCUSSION
Several limitations must be considered in examining the findings of this pilot study. The small sample size would restrict the ability to generalize the results. The results of the multiple regression must be considered with caution because of the small sample size.
While the groups were instructed not to discuss the study with others until after completion of the project, the participants indicated that they had discussed what they were doing about their diets, exercise, etc. with others during that time. These participants indicated that they were excited about their new knowledge and wanted to share it with family and friends.
Another variable which may have contributed to the lack of difference between the two groups was the availability of the occupational health nurse to answer questions about risk factors and lifestyle change. The participants in group II, which received only printed materials, would call or come by to see the occupational health nurse whenever they had questions. The participants in the group sessions would ask their questions at the time of the sessions and did not contact the nurse between sessions. The availability of one to one instruction may have confounded the group results. Lack of differences between the two groups also may be explained by the increased information on television and radio about the need to reduce and control cholesterol levels. However, results of the study could not be attributed totally to the public information, since subjects were informed of ways to use dairy products without increasing their cholesterol levels. Much of the public information has encouraged decreasing dairy products to decrease cholesterol intake, which ultimately also decreases calci um intake.
Each of the participants was asked at the beginning of the project to write down anything they wanted to change. Those participants who did indicate a desire to change did change. The participants who did not see a need to change anything, even if they were overweight or had high cholesterol levels, were less likely to make changes. The small sample size did not lend itself to further evaluation of this aspect.
Some of the participants did modify their exercise program to meet the criteria of exercise for a minimum of 30 minutes at least 3 times per week. Participants had considered that walking done at work was significant exercise. However, following counseling, they realized that they were not getting sustained heart healthy exercise. While evidence indicates that exercise increases HDL, participation in this study did not make significant changes in exercise behaviors.
Smoking was not a significant factor for this population. Few persons in this sample smoked. This variable is probably not consistent with the general population of the locality, since the area is a major tobacco producing area.
Positive aspects of the study were the significant changes in weight, cholesterol intake, and serum cholesterol levels for the participants in both groups, even with the short interval of time between pre-test and post-test. The question of the most effective and efficient method of instruction needs further investi-1 One fourth to one third of employed workers in this • country have at least one of three major risk factors for coronary heart disease. This pilot study examined differences between educational methods used in an occupational setting.
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The specific aims ofthe quasi-experimental study were: to • determine differences between two groups of subjects who received either group support and instruction or only written instruction; and to determine the association between the practice of heart healthy behaviors and decreased blood cholesterol levels.
Heart Healthy Education gation, In future studies, the group receiving printed materials would need to be in an area without constant access to a health educator or to members of the other group. Despite the inability to identify one teaching method as more effective within the 6 weeks, the study did demonstrate the positive effects of health education and health promotion in the workplace. Following instruction, both groups of subjects lowered serum cholesterol levels and adopted more heart healthy lifestyles. In future studies, it would be interesting to address the impact of this instruction on families of the participants as well as long term compliance by the subjects. While this study evaluated only initial changes following instruction, future research should consider long term changes of 6 months before making recommendations about appropriate teaching methods.
IN SUMMARY
Implications for health care providers in general, and occupational health nurses in particular, are related to the changes toward healthy lifestyles which can occur from classes and written information provided to employees. While this study focused on white collar workers, the authors believe that individuals will make changes when they are educated about healthier lifestyles.
As was evident from questions raised by this group of participants, the education process must include specifics about how the persons are doing based on standards, and what changes may make a difference in risk factors for disease. National focus on complete changes in behaviors must be based on research documenting alterations in risk factors with the changes in behavior (Moore, 1989) . Continued education of employees to encourage healthy lifestyle behaviors is needed, with emphasis on individualizing and providing specific information based on
